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© Color image pickup device having color temperature converting filters. 



© A filter member which can alternatively arrange 
proper one of a plurality of kinds of color tempera- 
ture converting filters onto an optical axis of image 
pickup means is provided and the driving means of 
the filter member is controlled by using a plurality of 
color signals which are generated from the image 
pickup means, so that a proper color temperature 
converting filter can be always used.; Adjusting 



means for adjusting relative gains of a plurality of 
color signals which are generated from the image 
pickup means is further provided. By also adjusting 
the adjusting means by using a plurality of color 
signals which are generated from the image pickup 
means, an automatic white balance control in a wide 
color temperature range can be accomplished. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a color image pickup s 
device, and, more particularly, to a color image 
pickup device having color temperature converting 
filters. 

Related Background Art . w 

To correctly photograph the color of an object 
by a color video camera, it is necessary to correct 
spectral characteristics of an illuminating light ' 
source. Fig. 1 shows spectral radiating characteris- ;s 
tics in the case where a color temperature of the 
light source is changed. An axis of abscissa in- 
dicates a wavelength of the light and an axis of 
ordinate indicates a relative value of a radiation 
energy. As will be understood from Fig. t, the 20 
spectral characteristics of the light source largely 
change in dependence on the color temperature. 

In the conventional color video camera of the 
three-color (RGB) separation type, there is used a 
circuit construction such that level differences 25 
among the channels of R, G and B are detected 
and gains of the respective channels are adjusted 
so as to eliminate the level differences among the 
channels in the achromatic color photographing 
operation. With this circuit, the spectral characteris- 30 
tics of the light source are corrected. Such an 
adjustment is called a white balance adjustment A 
circuit to automatically execute the white balance 
adjustment is called an automatic white balance 
adjusting circuit and is well known. 35 

Fig. 2 shows gain correction amounts of the R 
and B channels for the color temperature of the 
light source. An axis of abscissa indicates a color 
temperature of the light source and an axis of 
ordinate indicates a correction gain by a unit of dB. 40 
In the example, a temperature of 3200 °K is used 
as a reference. 

However, in the conventional automatic white 
balance adjusting circuit, when it is intended to 
cope with illumination color temperatures of a wide 45 
range, a gain correction amount increases and a 
difference in S/N ratio, dynamic range, or the like 
occurs between the channels, so that such a meth- 
od is unpreferable. On the other hand, there is a 
method of auxtliarily using a color filter (color tern- 50 
perature converting filter) to convert the color tem- 
perature of the light source. Three or four kinds of 
color temperature converting filters are prepared 
and a proper color filter is attached in accordance 
with the light source. Fig. 3 shows a change in gain 55 
correction amount depending on the color tempera- 
ture when the color temperature converting filter is 
used. As will be understood from Fig. 3, the gain 



correction amount decreases. 

As mentioned above, by auxtliarily using the 
color temperature converting filter, the gain correc- 
tion amount in the automatic white balance adjust- 
ing circuit can be reduced. However, such a meth- 
od is- also limited to the case where the selected 
color temperature converting filter is proper to the 
light source. When the selected color temperature 
converting filter is improper to the light source, the 
gain correction amount in the automatic white bal- 
ance adjusting circuit doesn't decrease and an 
advantage of the color temperature converting filter 
is not derived. 

SUMMARY OF THE INVENTION 

It is an object of the invention to solve the 
problems as mentioned above. 

Another" object of the invention is to provide a 
color image pickup device which can automatically 
adjust a white balance and can cope with color 
temperatures of a light source of a wide range 
without deteriorating an A/N ratio or a dynamic 
range of ah image pickup signal. 

Under the above objects, according to the in- 
vention, as one embodiment, there is provided a 
color image pickup device comprising: (a) image 
pickup means; (b) a filter member having a plurality 
of kinds of color temperature converting filters 
which can alternatively arranged on an optical axis 
of the image pickup means; (c) adjusting means for 
adjusting relative gains of a plurality of color sig- 
nals which are generated from the image pickup 
means; (d) driving means for driving the filter mem- 
ber to switch the color temperature converting filter 
which is arranged on the optical axis; and (e) 
control means for controlling the adjusting means 
and the driving means by using the plurality of 
color signals. 

The above and other objects and features of 
the present invention will become apparent from 
the following detailed description and the appended 
claims with reference to the accompanying draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the relation between 
the color temperature and the spectral char- 
acteristics; 

Fig. 2 is a diagram showing the relation between 
the color temperature and the gain correction 
amount in the white balance adjusting operation; 
Fig. 3 is a diagram showing the relation between 
- the color temperature and the gain correction 
amount in the case of effectively using a color 
temperature filter; and 

Fig. 4 is a block diagram showing a construction 
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of a color image pickup device according to an 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An embodiment of the invention will be de- 
scribed hereinbelow with reference to the drawings. 

- Fig. 4 is a block diagram showing a construc- 
tion of a main section including a white balance 
adjusting circuit in a color image pickup device 
according to an embodiment of the invention. Ref- 
erence numeral 10 denotes a photographing lens; 
12 a diaphragm; 14 a filter-disk having four kinds o'f 
color temperature converting filters (however, one 
of them corresponds to the case of using no filter); 
16 a color separation optical system to separate an 
incident light into lights of three colors; 18, 20 and 
22 image pickup devices each for converting an 
optical image into an electric signal; 24, 26 and 28 
amplifiers to amplify outputs of the image pickup 
devices 18, 20 and 22 at predetermined gains; 30 
and 32 multipliers for multiplying designated coeffi- 
cients, which will be explained hereinlater, to out- 
puts of the amplifiers 24 and 26; and 34, 36 and 38 
peak level detection circuits to detect the peak 
levels of the output signals of the multiplier 30, 
amplifier 26, and multiplier 32, respectively. 

Reference numeral 40 denotes a disk driving 
circuit for rotating the filter-disk 14, thereby posi- 
tioning a desired color temperature converting filter 
onto the optical axis of the photographing lens 10, 
diaphragm 12, and color separation optical system 
16. Reference numeral 42 denotes a filter position 
detection circuit to detect the rotating position of 
the filter-disk 14. 

Reference numeral 44 denotes a CPU/compris- 
ing a microcomputer for controlling gains of the R 
and B channels and for selecting a proper one of 
the color temperature converting filters of the filter- 
disk 14; Reference numeral 46 denotes a D/A con- 
verter for converting a gain control digital signal of 
the R channel which is generated from the CPU 44 
into an analog signal and for supplying to the 
multiplier 30; 48 a D/A converter for converting a 
gain control digital signal of the B channel which is 
generated from the CPU 44 into an analog signal 
and for supplying to the multiplier 32; and 50 a D/A 
converter for converting the filter selection digital 
signal which is generated from the CPU 44 into an 
analog signal and for supplying to the disk driving 
circuit 40. 

The fundamental operation of the white balance 
adjustment will be first briefly explained. An object 
image photographed through the photographing 
lens 10 enters the color separation optical system 
16 through the diaphragm 12 and filter-disk 14 and 
is separated to images of respective colors and the 



SDOCIO: <EP 0523633A1_I_> 



523 633 A 1 4 



color images enter the image pickup devices 18, 
20 and 22. The image pickup devices 18, 20 and 
22 generate image signals of R (red), G (green) 
and B (blue) of the object image, respectively. The 
s amplifiers 24, 26 and 28 amplify the outputs of the 
image pickup devices 18, 20 and 22 by only pre- 
determined gains, respectively. The multipliers 30 
and 32 multiply coefficients which are applied from 
the CPU 44 through the D/A converters 46 and 48 

70 to outputs of the amplifiers 24 and 28, respectively. 
That is, the multipliers 30 and 32 function as vari- 
able gain amplifiers. 

The peak level detection circuits 34 and 38 
detect the peak levels in one picture plane of 

75 output signals of the multipliers 30 and 32. respec- 
tively. The peak level detection circuit 36 detects 
the peak level in one picture plane of an output 
signal of'-the amplifier 26. That is, the peak level 
detection circuits 34, 36 and 38 respectively detect 

20 the peak levels of the R, G and B signals and 
supply the digital values to the CPU 44. 

The CPU 44 determines gain correction 
amounts of the R and B channels by using the 
peak level (namely, the output of the peak level 

25 detection circuit 36) of the G channel as a refer- 
ence. The gains are corrected by the D/A convert- 
ers 46 and 48 and the multipliers 30 and 32. 

A characteristic operation of the automatic 
white balance adjustment of the embodiment will 

30 now be described. First, multipliers of the multipli- 
ers 30 and 32 are set to the initial values and the 
Case of no-filter is selected as a color temperature 
converting filter of the filter-disk 14. The CPU 44 
obtains the color temperature information from the 

35 outputs of the peak level detection circuits 34, 36 
and 38 in the above state and selects the proper 
color temperature converting filter in accordance 
with the color temperature information. Since a 
fluctuation of the signal level due to the change of 

40 the color temperature converting filter can be pre- 
sumed, the color temperature converting filter can 
be easily selected. 

The CPU 44 can know which one of the color 
temperature converting filters of the filter-disk 14 is 

45 located on the optical axis on the basis of an 
output signal of the filter position detection circuit 
40. Therefore, the CPU 44 controls the disk driving 
circuit 40 through the D/A converter 50, thereby 
allowing the selected color temperature converting 

so filter to be located on the photographing optical 
axis. 

When the selected color temperature convert- 
ing filter is located on the photographing optical 
axis, the multipliers of the multipliers 30 and 32 are 
55 > determined so as to equalize the peak levels of the 
R, G and B channels. For instance, when it is now 
assumed that the peak levels of R, G and B at the 
time point of the start of the white balance adjsut- 
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ment are equal to 

R: 0.48 V 

G: 0.7 V 

B: 1 .23 V 
the correction amounts are equal to 

R: 3.3 dB 

B: -4.9 dB 

Since it is considered from Fig. 2 that the color 
temperature of the light source is close to 5000' K, 
for example, it is sufficient to select the filter cor- 
responding to 4700 • K as a color temperature con- 
verting filter. Due to this, as will be also understood 
from Fig. 3, the gain correction amount is equal to 
about ±1 dB. 

According to the embodiment, the proper white 
balance adjsutment can be easily performed in a 
short time even due to a change in photographing 
condition. As mentioned above, the white balance 
adjusted R, G and B signals are supplied to an 
encoder 45, so that a color video signal is formed 
by the encoder 45. The color video signal formed 
by the encoder 45 is supplied from an output 
terminal 47 to an external apparatus such as a VTR 
or the like. 

Although the three-plate type has been ex- 
plained as an example, the invention can be. also 
obviously applied to other color image pickup de- 
vices of the single plate type and the like. The 
invention can be also obviously applied to not only 
a motion camera but also a still camera. 

As will be easily understood from the above 
description, according to the invention, since a 
proper color temperature converting filter can be 
always used, it is possible to cope with color tem- 
peratures of the light source of a wide range with- 
out deteriorating the S/N ratio and the dynamic 
range. Moreover, since the overall adjustment itself 
of the white balance can be automatically execut- 
ed, the operating efficiency is also extremely im- 
proved. 

A filter member which can alternatively arrange 
proper one of a plurality of kinds of color tempera- 
ture converting filters onto an optical axis of image 
pickup means, is provided and the driving means of 
the filter member is controlled by using a plurality 
of color signals which are generated from the im- 
age pickup means, so that a proper color tempera- 
ture converting filter can be always used. Adjusting 
means for adjusting relative gains of a plurality of 
color signals which are generated from the image 
pickup means is further provided. By also adjusting 
the adjusting means by using a plurality of color 
signals which are generated from the image pickup 
means, an automatic white balance control in a 
wide color temperature range can be accom- 
plished. 

Claims 



1. A color image pickup device comprising: 

(a) image pickup means; 

(b) a filter member having a plurality of 
5 kinds of color temperature converting filters 

which can alternatively arranged on an op- 
tical axis of said image pickup means; 

(c) adjusting means for adjusting relative 
gains of a plurality of color signals which 

w are generated from said image pickup 

means; 

(d) driving means for driving said 'filter 
member to switch the color temperature 
converting filter which is arranged on the 

15 optical axis; and 

(e) control means for controlling said adjust- 
ing means and said driving means by using 
said plurality of color signals. 

20 2. A device according to claim 1, wherein said 
control means forms color temperature infor- 
mation by using said plurality of color signals 
and controls said adjusting means and said 
driving means on the basis of said color tem- 

25 perature information. 

3. A device according to claim 2, wherein said 
control means includes a peak detection circuit 
to detect a peak level in one picture plane in 

30 said plurality of color signals and forms said 

color temperature information in accordance 
with an output of said peak detection circuit. 

4. A device according to claim 1 , wherein said 
35 control means controls said driving means by 

using said plurality of color signals and, there- 
after, controls said adjusting means by using 
the plurality of color signal. 

40 5. A device according to claim 1, wherein said 
control means includes a microprocessor and 

said microprocessor fetches data regard- 
ing levels of said plurality of color signals and 
generates digital information to control said 

45 driving means and digital information to control 

said adjusting means. 

6. A device according to claim 1, wherein said 
adjusting means includes a plurality of multipli- 

50 ers to respectively multiply a plurality of coeffi- 

cients from said control means to said plurality 
of color signals. 

7. A device according to claim 6, wherein said 
55 control means includes a microprocessor and 

said microprocessor fetches data regard- 
ing levels of said plurality of color signals and 
generates a plurality of digital information cor- 
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responding to said plurality of coefficients. 

8. A device according to claim 1, wherein said 
image pickup means includes a color separa- 
tion optical system to separate the object im- 5 
age on said optical axis to object images of a 
plurality of colors. 

9. - A color image pickup device comprising: 

(a) image pickup means; 10 
r (b) a filter member having a plurality of 
kinds of color temperature converting filters 
which can be alternatively arranged on an 
optical axis of said image pickup means; 

(c) driving means for driving said filter 75 
member to switch the color temperature 
converting filter that is arranged on the op- 
tical axis; and 

(d) control means for controlling said driving 
means by using a plurality of color signals 20 
which are generated from the image pickup 
means. 
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FIG. 2 
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FIG. 3 
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